Improving the osteogenic efficacy of BMP2 with mechano growth factor by regulating the signaling events in BMP pathway.
Local application of bone morphogenetic protein 2 (BMP2) is known to promote large bone defect healing and BMP2-initiated bone regeneration could be enhanced by an additional mechanical stimulation. The C-terminal 24-a.a. peptide of mechano growth factor (MGF24E), a mechanical-sensitive molecule, has been demonstrated to promote bone healing. Here, we propose a hypothesis that MGF24E could also improve the osteogenic efficacy of BMP2 by regulating the signaling events in the BMP pathway. To confirm the hypothesis, the potentials of MGF24E, BMP2 and BMP2/MGF24E combination treatments on the phosphorylation of Smad 1/5/8, the downstream osteogenesis-related gene expression and osteoblasts mineralization, are investigated with or without the blocking of Smad 5 siRNA. Furthermore, 15-mm rabbit radial bone defects were healed with the cytokine treatments and then evaluated by radiographic examination, histological assessment and immunohistochemical analysis. MGF24E could enhance the BMP2-induced Smad signaling pathway by upregulating the p-Smad protein expression and the downstream osteogenic gene expression. An amount of 5 nM BMP2 in a sub-25 nM concentration of MGF24E medium achieved a higher expression for ALP mRNA and a greater calcium mineral content compared with BMP2 alone. Nevertheless, the inhibition of the MGF24E-regulated BMP pathway could block osteogenesis induced by the dual treatment. In vivo, MGF24E treatment upregulated the endogenous BMP2 expression and the addition of MGF24E into the BMP2 treatment remarkably enhanced the bone mineral density (BMD), the radiographic scores and the histological restoration of the regenerated tissue against BMP2 treatment, suggesting a new strategy for BMP2 in bone defect healing.